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The crossing of two separate individuals, which is characteris-
tic of cross-pollinated plants and of all higher animals, has a tend-
ency to promote a heterozygous condition, and an increase in
heterozygousness is frequently associated with increased vigor.
Self-fertilization, or close inbreeding, has a tendency to produce a
homozygous condition, and so frequently results in decreased
vigor in species that are normally cross-fertilized and heterozygous.
The value of outbreeding. Outbreeding frequently affords a
great advantage over inbreeding in that it results in increased vigor,
and also because it permits the combination of characters of differ-
ent varieties. The vigor of the F\ generation of a cross is frequently
utilized in breeding. A conspicuous example is that of the mule,
obtained by crossing a mare and a male ass. In plants many valu-
able hybrids are reproduced vegetatively by buds or by cuttings.
This method of preserving a hybrid is very frequently practiced
with fruit trees and ornamental plants.
While crossing different strains frequently results in increased
vigor, it does not follow that a good variety will be unproved by
crossing with a poor one; in fact, the reverse is usually the case.
It is not to be expected, of course, that a valuable variety can be
unproved by the incorporation of undesirable characters in it.
Combination of outbreeding and inbreeding. When a plant can
be reproduced readily by vegetative means, it is a simple matter
to retain the desirable characters found in a hybrid. The case is
very different, however, with organisms that are reproduced only
by the sexual process. In such cases, if a hybrid is heterozygous for
many desirable characters, a strain that will breed true for a con-
siderable proportion of them can frequently be obtained by
inbreeding. Very valuable results may be produced by such
inbreeding accompanied by vigorous selection.